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An Experimental Study of Fluid Forces acting on a Rotating Cylinder with High Rotation Ratio and Velocity Profile

around a Rotating Cylinder
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Abstract: In this study, tank experiments were conducted to investigate the flow field around a rotating cylinder and the fluid forces

acting on it in a range of high rotation ratios, assuming offshore drilling. For rotation ratios above 15, the drag coefficient increased to

around 14, and the tangential velocity distribution approximated the velocity distribution for rotation only. For rotation velocity ratios

greater than 15, the range of wake flow is considered to be expanded by the velocity distribution of the rotating cylinder.
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Figure 1. Sideview of Experimental Setup System
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Figure 2. Coordinate System
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Figure 3. Velocity Profile (¢ = 55)
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Figure 4. Drag and Lift Coefficients
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Figure 5. Lift-Drag Ratio
4. WE
AWFFETIE, R L o [RIds PR O3 & AEH
T oM SN D 72O KIEFR A 1T 7.
JEE S 15 £ TOWMMBIREIIIER L, B 15
PLETEIMRENTIAD LT 728, SHEL S %28
D UTe. m R IR TR O 4 (5FREE E Tofiss T,
[FHRD B DFEHE AT & 7p o Tz, Hhike A3 st i i
5 JEDR TR, PR & JBOd R o0 B B D ZE DN/
S BT, BIMREDBWO LB 26N,
5. ZEIHK
[1] H E&lisk, filH—F, KREH, BAKREE, &K
T@%, Ciro Santus : R U /LoSA R S5 O A 71 =
(ZBT 2 BANRYE L2, A AR Ly aim g,
%26 %, ppl83-193, 2017
[2] Wei Chen,

investigation of rotating cylinders in flow, Journal of Marine

Chang-kyu Rheem Experimental
Science and Technology, pp.111-122, 2018

[3] Masahiro Suzuki, Tomoki ITkoma, Yasuhiro Aida and
Chang-Kyu Rheem : EXPERIMENTAL STUDY ON THE
END EFFECT AND THE EFFECT DUE TO THE
DIFFERENCE IN END SHAPE OF THE FLUID FORCE
ACTING ON A ROTATING CYLINDER IN A UNIFORM
FLOW, OMAE2021, OMAE2021-62589, 2021



